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Transitions of active neutrino flavors to sterile
neutrinos would result in a deficit of neutral
current events observed at the MINOS Far
Detector.

Observed MINOS neutral current spectrum is
shown on the right, along with spectra predicted
from the Near Detector for oscillations among
three active neutrinos with Ve appearance set at
the global fit value from P. A. N. Machado et adl,
Journal of High Energy Physics, 2012, Number 5, 23.

Agreement between the observed and predicted
neutral-current spectra is quantified using the
statistic R, tabulated on the right for different
ranges of the calorimetrically reconstructed

energy Ereco.
R — NData — ZBCC
SNC
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Visible Energy (GeV)
Ereco (GeV) Npata Snc Bgé BCUE BEE
0-3 327 245.6 32.5 3.2 2.7 (12.4)
3 — 200 476 267.8 157.4 9.3 30.6 (44.7)
0 — 200 803 513.4 190.0 12.5 33.2 (57.0)
0-3 R =1.14 £0.07 £0.08
3 — 200 R =0.99 +£0.08 £ 0.06

0 — 200 R =1.06 £ 0.06 £+ 0.06
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my>my 0 130.4/122 45.0%7 0.0%3, 0.0%)]
11.5 128.5/122 45.6*7 0.073, 0.07%

* 90% C.L. Limits from |1-D AX2 projections

B34 < 26° (37° Vo) (90% C.L)
B24<7° (8°Ve) (90% C.L)

including one sterile neutrino and a new
mass eigenstate V4. Stringent constraints are
placed on the sterile mixing angles.

This 4-flavor analysis is being refined with
the inclusion of Near Detector oscillations,
relevant for values of Am243>1 eV2. Results
are expected in Summer 2012.

® The new model has been used to assess the

reach of MINOS+ in excluding sterile
neutrino mixing, as shown in the next slide.
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MINOS+ 90 % CL exclusion of sin?(2024) compared
to MiniBooNE, CDHS, and CCFR v, disappearance
results. The MiniBooNE, CDHS, and CCFR contours
come from Phys. Rev. Lett. 103 (2009) 061802 and
show the MiniBooNE disappearance result. The
Am? value for CDHS, MiniBooNE and CCFR is for
mass states m2 and m4. Because m4 >> m3, AmZp
is nearly the same as AmZs.
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MINOS+ and Bugey combined 90% CL limit on the
sterile parameter sin2(20c)=4|Ue4|?|Uy4|?, obtained
from the disappearance limits of each experiment
on the size of |Uu4|? and |Ues|% The Bugey limit is
computed from a GLoBES 2012 fit provided by P.
Huber.

The combined limit excludes large portions of the
LSND signal region.



